The watch-and-wait (WW) strategy aims to spare patients with rectal cancer unnecessary resection.
R ectal cancer treatment remains challenging as we work to reduce the risk of distant metastases, 1 preserve quality of life, 2 and tailor treatment to individual patients by identifying responders to neoadjuvant therapy (NAT). 3 By definition, patients with pathologic complete response (pCR) in the total mesorectal excision (TME) specimen have maximal response to NAT. Pathologic complete response is associated with significantly better outcomes, 4,5 but ascertainment requires radical resection. A watch-and-wait (WW) approach for patients with rectal cancer following a clinical complete response (cCR) to NAT is a nonstandard approach, but it has become more widely practiced with the advent of total neoadjuvant therapy 6 and with increasing demand by patients in the context of a cCR. 7 Pioneering work and updated case series studies by Dr Angelita Habr-Gama's group in 2004 demonstrated that WW was safe and efficacious after cCR. 8, 9 In The Netherlands, a "wait-and-see" approach was examined in patients achieving cCR after NAT, and a high rate of organ preservation and equivalence of oncologic outcomes was noted. 10, 11 These data have also been bolstered by recent findings from the United Kingdom 12 and in a recent meta-analysis 13 and a large international multicenter registry. 14 Some of these reports are reflected in recent National Comprehensive Cancer Network guidelines mentioning WW, 15 although the National Comprehensive Cancer Network cannot formally endorse this approach because of the need for more rigorous study of the strategy in the context of clinical trials. Our group previously noted that a WW approach was safe and efficacious after cCR; however, the intervals of follow-up were short and the numbers of patients were small. 16, 17 To address these shortcomings, we aimed to evaluate long-term outcomes of 113 rectal cancer patients managed by a WW strategy after achieving a cCR to NAT to determine rates of rectal preservation, salvage after local regrowth detection, and pelvic tumor control. In addition, we sought to determine the relevant oncologic outcomes of survival and metastasis.
Methods

Study Design and Participants
This retrospective study evaluated oncologic outcomes of patients with rectal cancer treated via a WW strategy offprotocol. We also examined outcomes of patients who underwent a TME with subsequent pCR as an aspirational criterion standard symbolic of achieving maximal response to NAT. These 2 groups were not directly compared given the retrospective design of the study and given that there was no randomization to TME or WW. Agreement among surgeon, patient, radiation oncologist, and medical oncologist was made to proceed with WW. With institutional approval, all patients with a diagnosis of rectal adenocarcinoma seen from January 1, 2006, to January 31, 2015, were identified and reviewed. Patients with localized, biopsy-proven adenocarcinoma of the rectum who received neoadjuvant therapy were included in this study. Exclusion criteria included metastatic disease, metastases during NAT, and transanal excision (TAE) before NAT initiation. Patients were included in the WW group if they had a cCR prior to January 31, 2015, without subsequent TME. Patients were included in the pCR group if they underwent a TME prior to January 31, 2015, and had no residual disease on pathology (ypT0N0). Data were extracted through medical record review, including inpatient and outpatient visit records, as well as records from outside health care professionals. Patient characteristics collected included age at diagnosis, sex, tumor height from the anal verge, clinical tumor and nodal staging, neoadjuvant regimen, surgical procedures performed, and associated pathology. The present study was approved by the Institutional Review Board at Memorial Sloan Kettering Cancer Center (MSK), New York, New York, which also waived the need for obtaining informed patient consent for the conduct of this case series analysis. Each patient and physician were in agreement to pursue a WW approach knowing the risks, benefits, and alternatives.
Neoadjuvant Therapy
Long-course chemoradiation was the most commonly used NAT. Radiation doses ranged from 45 to 54 Gy given across 25 to 28 fractions, with administration of concurrent, continuous infusion of fluorouracil or oral capecitabine. The second regimen used was induction chemotherapy, 6 consisting of 8 cycles of FOLFOX (folinic acid, fluorouracil, and oxaliplatin) administration followed by long-course chemoradiation as described above. The third regimen was long-course chemoradiation followed by consolidation chemotherapy consisting of 8 cycles of FOLFOX. The fourth and least common regimen was chemotherapy only, with 8 cycles of FOLFOX treatment with or without administration of bevacizumab.
Clinical Complete Response
The final assessment of cCR was based on the clinical judgment and decision of the attending surgeon for each case. Patients in the initial 5 to 6 years of this study were considered cCRs based on digital rectal examination and endoscopy alone.
Key Points
Question What are the rates of local regrowth, pelvic control, and survival when using a watch-and-wait approach for patients with rectal cancer after a clinical complete response to neoadjuvant therapy?
Findings A watchful waiting strategy for 113 patients with rectal cancer achieving a clinical complete response after neoadjuvant therapy resulted in excellent rectal preservation (82%) and pelvic tumor control (91%) in this case series study. However, worse survival was observed compared with 136 patients undergoing total mesorectal excision who had a pathologic complete response; a higher incidence of distant progression was also noted among patients managed by the watch-and-wait strategy who developed local regrowth vs those who did not develop local regrowth.
Meaning A watch-and-wait strategy may be safe for most patients, but better risk stratification is needed for more precise patient selection to identify those at high risk of local regrowth who are not optimal candidates.
Endoscopic findings consistent with a cCR included a flat white scar with or without telangiectasias and lack of ulceration or nodularity. 18 Our current method of detecting cCR 18 includes magnetic resonance imaging (MRI) of the pelvis, but this could not be applied in this study because of its retrospective nature and inconsistent use of MRI prior to 2013.
Local Regrowth
Once cCR was confirmed, and the patient was managed with a WW strategy, a surveillance examination and endoscopy were performed per the clinician with a goal of every 3 months for the first year, every 4 months for the second year, and then every 6 months for a total of 5 years of follow-up. Surveillance MRI was not used widely at MSK prior to 2013. Local regrowth was defined as any sign of tumor recurrence in the rectal wall on digital rectal examination or endoscopy (endoluminal) or concerning imaging findings, such as new rectal wall thickening or an enlarging mass in the mesorectum (extraluminal). Local regrowth was an indication for salvage surgery via TME and was confirmed at resection in all cases. At detection, patients underwent computed tomography of the chest, abdomen, and pelvis to detect metastases.
Organ Preservation
Patients were considered to have achieved organ preservation if they were treated with NAT and did not subsequently undergo TME. Local procedures, such as transanal excision, were considered consistent with organ preservation.
Outcomes
We evaluated 5-year overall survival (OS), disease-free survival (DFS), and disease-specific survival (DSS). In addition, we analyzed the rates of local regrowth (WW group), successful salvage surgery, pelvic control, organ preservation, and distant metastasis. Results from patients with pCR 8,10,16 noted after radical resection were examined and then referenced as a criterion standard, aspirational comparison group achieving the best possible oncologic outcomes.
Statistical Analysis
Patient characteristics were summarized using median and range for continuous covariates and frequency and percentage for categorical covariates and were compared between groups using the Wilcoxon rank sum test and Fisher exact test, respectively. Survival was measured from the end of NAT for the WW and pCR cohorts. Disease-free survival events included locoregional recurrence, distant recurrence, and death from any cause but excluded local regrowth. Overall survival and DFS times were censored at the last follow-up visit. Local regrowth in the WW group was defined as time from the end of NAT until local regrowth and was censored at the time of death or the last follow-up visit. Organ preservation in the WW group was defined as time from the end of NAT to rectal resection. Overall survival, DSS, DFS, local regrowth, and organ preservation were estimated using Kaplan-Meier methods. All statistical analyses were performed from June 1, 2016, to October 1, 2018, using R, version 3.1.1 (R Foundation), and a 2-sided P < .05 was considered statistically significant.
Results
Between January 1, 2006, and January 31, 2015, 1070 patients with resectable nonmetastatic rectal adenocarcinoma underwent NAT at MSK. We identified 113 patients (11%) with post-NAT cCR who were subsequently followed up using the WW strategy. During the same period, 957 patients underwent TME, and 136 of those patients (13%) had a pCR ( Figure 1 ). In 2006, the first year of the study, 3 patients were treated with the WW strategy compared with 37 patients in 2014. The cohorts were significantly different with respect to age, tumor height from the anal verge, and neoadjuvant regimen received (all P < .01; Table 1 Patients were included in the watch-and-wait arm if they had a clinical complete response (cCR) prior to January 31, 2015 (n = 113). Patients were included in the pCR arm if they underwent total mesorectal excision (TME) and had a pCR (n = 136).
A ). There were no significant differences between groups with regard to sex, clinical tumor stage, or nodal stage (Table 1) . From the end of NAT, the WW group had a median follow-up of 33 months, and the pCR group had a median follow-up of 55 months. We noted that 22 of the 113 patients in the WW group (20%) developed local regrowth, corresponding to a 5-year actuarial rate of 21% (95% CI, 12%-30%) ( Figure 2 ). The 5-year rate of rectal preservation in the cCR group was 79% (95% CI, 71%-88%). To determine if any clinical characteristics were associated with cCR, we evaluated clinical T2/T3 stage, clinical nodal stage, neoadjuvant regimen, tumor size, age, and height of tumor from the anal verge. We found no significant associations with local regrowth in a univariate analysis (P > .05 for all).
Regarding salvage after detection of local regrowth, in the WW cohort, we found that the median time to local regrowth for these 22 patients was 11.2 months (range, 3.5-74.4 months) from the date of cCR and that the majority of patients had a local regrowth in the first 12 months (eFigure 1 in the Supplement). Nineteen of these 22 regrowths (86%) had an endoluminal component detectable on digital rectal examination and endoscopy in the absence of symptoms ( Table 2 ). In 3 of those 19 regrowths, clinical examination was complemented by imaging, leading to increased suspicion, confirmation of regrowth, and consideration for salvage TME. Three extraluminal regrowths were found by surveillance imaging alone.
The median time from detection of local regrowth to salvage surgery was 5 weeks, and all 22 patients with local regrowth underwent salvage surgery. Eleven of the 22 patients (50%) with local regrowth had a ypT stage consistent with clinical staging, 8 patients (36%) had their diagnosis downstaged, and 2 patients (9%) had their diagnosis upstaged from T2 to T3. None had T4 disease on pathology. Table 2 summarizes relevant clinical and pathology findings in the patients with local regrowth. Nine patients (41%) underwent low anterior resection, 9 patients underwent abdominoperineal resection, and 2 patients underwent TAE for definitive salvage therapy. The remaining 2 patients initially underwent TAE in an attempt to avoid major surgery owing to multiple comorbidities, but later required radical resection for salvage. One of those patients underwent an abdominoperineal resection with a positive circumferential resection margin and subsequently developed a second local recurrence, whereas the other underwent perineal resection and diverting colostomy with negative margins and no further pelvic recurrence. In regard to sustained No. at risk At 5 years, the rate of local regrowth was 21%. After a median follow-up of 33 months from the end of neoadjuvant therapy, 22 of the 113 patients (19.5%) included in the watch-and-wait group developed a local regrowth, which corresponds to a 5-year actuarial rate of 21.4% (95% CI, 12%-30%) and thus an organ preservation rate of 79% (95% CI, 70%-88%).
pelvic control after salvage, we noted that 20 of 22 patients (91%) in the salvage group were free of pelvic progression at the last follow-up visit. There were no cases of pelvic regrowth in the pCR group. In total, 91 of 113 patients (81%) in the WW cohort remained free of disease in the rectum after NAT. Along with 2 patients salvaged by TAE, 93 of 113 patients (82%) had rectal preservation ( Figure 1 and Table 2 ). At the end of follow-up, 11 patients (10%) in the WW group had a permanent stoma compared with 21 patients (15%) in the pCR group.
After a median follow-up of 43 months (interquartile range, 27-43 months) from the end of NAT, 19 (8%) of 249 patients (113 in the WW group and 136 in the pCR group) died. Fiveyear OS was 73% in the WW group (95% CI, 60%-89%) and 94% in the pCR group (95% CI, 90%-99%). Five-year DFS was 75% in the WW group (95% CI, 62%-90%) and 92% in the pCR group (95% CI, 87%-98%). Five-year DSS was 90% in the WW group (95% CI, 81%-99%) and 98% in the pCR group (95% CI, 95%-100%) (Figure 3 for WW; eFigure 2 in the Supplement for pCR). In the WW group, use of induction or consolidation chemotherapy was not associated with worse OS rates compared with use of chemoradiotherapy alone (eFigure 3 in the Supplement). In addition, OS (eFigure 4 in the Supplement) did not differ significantly among patients in the WW group staged with or without MRI.
Nine patients (8%) from the WW group developed distant metastases. Five patients with pCR (4%) developed metastases. Eight of the 22 patients (36%) with local regrowth in the WW group developed distant metastases ( Table 2 ). Only 1 of 91 patients (1%) without local regrowth developed distant metastasis. We noted a significant difference in the rates of distant metastasis among the patients in the WW group with local regrowth vs those patients without local regrowth (36% vs 1%, P < .001); the difference remained significant after 4 patients with less than 1 year of post-cCR follow-up were excluded.
Discussion
Our present experience with a WW strategy for 113 patients with rectal cancer achieving a cCR after NAT showed a high rate of rectal preservation, effective surgical salvage, and excellent pelvic tumor control. Thus, like other large WW case series, our data support both the benefit and overall safety of WW as a strategy for managing the primary rectal tumor in select pa- tients. However, with longer follow-up and more patients in the present study compared with our prior work, 16 we noted more distant metastases and worse survival among the patients in the WW group having local regrowth compared with those having a sustained cCR (36% vs 1% distant metastases). These findings suggest an oncologic risk of local regrowth that may not be mitigated by aggressive surveillance and surgical salvage. Whether this risk is due in part to deferral of surgery or is simply evidence that local regrowth identifies tumors at high risk of metastatic progression is unknown, although we do expect some degree of increased risk for the trade-off of rectal preservation when using a WW approach. Our rate of rectal preservation (82%) is consistent with or higher than other reported rates from recent studies. 9, 11, 12, 14, 19 It is remarkable that the rates of local regrowth across these modern case series and studies are consistent at approximately 20% to 30% despite the heterogeneity of patient cohorts and treatment regimens (eTable in the Supplement). In addition, the ability to salvage local regrowth was shown in our case series with a very high rate of local control (91%). We found a higher rate of distant metastases in the WW group than in the pCR group (8% vs 4%), but the event rate was low, and the numbers preclude meaningful statistical analysis. Nonetheless, our data strengthen the assertion that pathologically verified complete response correlates with reduced risk of both local and systemic failure. Other major WW studies report similar rates of distant metastases 9,11,12,14,19 (eTable in the Supplement). Despite geographic and patient heterogeneity, organ preservation rates and DFS rates are similar in the most mature data sets (eTable in the Supplement). Of note, 5-year OS in our WW cohort (73%) differed from those in the studies by HabrGama et al 9 (91%), Martens et al 11 (97%), Appelt et al 19 (100%;
2-year OS), and Renehan et al 12 (96%). The reasons for this are undoubtedly multifactorial, including selection bias, age differences, maturity of follow-up, and institutional differences. It does not appear that T or N stage alone is implicated in our review of these studies, although we do note fewer nodepositive patients in the study by Habr-Gama et al. 9 In the context of modern randomized trials examining multimodal treatment regimens for locally advanced rectal cancer, OS rates range from 75% to 80%, 20,21 remarkably similar to the rate of survival in our WW cohort (73%). Our data raises the question, does the deferral of surgery with the WW approach add to the risk of distant progression in the subset of patients with local regrowth? Could these metastases have arisen prior to neoadjuvant therapy and have occurred regardless of the timing of rectal resection? If so, this would suggest an underlying aggressive biology inherent in tumor cells that resists chemoradiation. Alternatively, these resistant cells could survive chemoradiation and populate the distant target organ during the surveillance period of a cCR. Given the complexity of tumor biology, 22 local tumor response and metastatic capacity may be 2 disparate biological processes. Our data, however, show that development of local regrowth was associated with a higher risk of distant metastasis. Whether radical resection after NAT would have mitigated this risk or whether the metastases were formed by early disseminating cancer cells prior to consideration for resection is unknown. Attempting to understand the biology of metastases and local regrowth after NAT will require prospective translational studies with evaluation of clinical and molecular features of the primary, recurrent, and metastatic clones. For the watch-and-wait group, (A) overall survival is 73% (95% CI, 60%-89%), (B) disease-free survival is 75% (95% CI, 62%-90%), and (C) disease-specific survival is 90% (95% CI, 81%-99%). In the overall survival analysis, 70% of the watch-and-wait group died of other causes. Survival was measured from the end of neoadjuvant treatment. The disease-free survival events included locoregional recurrence, distant recurrence, and death from any cause, but specifically excluded local regrowth.
Strengths and Limitations
Our study was a large, single-institution experience of the WW strategy with sufficient cases and follow-up to assess recurrence patterns and the outcomes of surgical salvage. The weaknesses of the study included those intrinsic to retrospective studies, including selection bias and recall bias. In the WW group, patients were much older and likely sicker, although the comorbidity data available were too sparse for formal analysis. In addition, the tumors in the WW group were lower, representing a potentially different biology that could alter survival outcomes. Furthermore, the treatment regimens were heterogeneous; however, our analysis did not implicate induction or consolidation chemotherapy as associated with worse outcomes in the WW cohort. Final cCR assessment was based on clinical judgment and assessment of the attending surgeon at the time of data collection. Lastly, the staging and restaging modalities were not consistent throughout but did not appear to alter outcomes.
Conclusions
In conclusion, our study showed that 82% of patients with rectal cancer managed by a WW strategy achieved rectal preservation. All 22 local regrowths in our study were detected on routine surveillance visits, and 20 of 22 (91%) were successfully salvaged. Differing from prior and recent studies, survival outcomes were worse among patients in the WW group in our study, but this was likely due to selection bias and could be due to higher rates of distant metastases in patients with local regrowth. These data advise a measure of caution as we weigh the risks of WW for each patient with the benefits of organ preservation and quality of life. The data also suggest that although WW may be effective in most patients, better risk stratification is needed to inform more precise patient selection and to better understand which patients should be excluded from a WW strategy to minimize local failure and distant progression. 
